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FOREWORD 



The National Institute of Education, in the course of over- 
seeing the Alum Rock Education Voucher Program in San Jose, 
Califoitnia, ha^ become aware bf the special transportation 
problems that confront school/ districts' operating parent 
choice systems. With an eye/ toward assisting Alum Rock in 
managing its voucher program and recognizing that similar 
types of multiple option sy^tem^ were gaining currency in 
school districts across th6 nation, l^IE engaged Applied 
Urbanetics to conduct this study. 

The monograph that you have 'before yoy is, we think, unique. 
For, in addition to ''providing guidance on the level of - 
sophistication warranted for a transportation planning system, 
it contains what amounts to a consumers guide for selecting a 
conunercial* transportation planning service . 

This second segment of the Applied Urbanetics repor.t will soon 
go 'stale, but this as it shqiold b)6 ^s new pf-oducts ^nter the 
marketplace. So while this report should have a shelf life of 
from 3 to 5 years, if in time lopal school districts evidence 
sufficient and widespread interq^st in information of this 
nature we would have good reasort to commission a new review. 

I hope this study will help scj^ool districts that have begun 
or are thinking of instituting^ alternative schools, open ' 
enrollment plans, magnet schools or other kinds of parent^and 
student Choice programs, and /t would encourage all school 
districts who find this or similar publications of use to ^ 
forward their critical views/ to the^Institute- 





I /^Denis P. Doyle, Chidt 

School Finance & Otganizatton 
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PREFACE 



The Educatrional Voucher Program staff of the National 
Institute of Education recognizing that transportation 
planning was a problem both in Alum Rock, the first 
voucher demonstration site, and in local educational 
agencies assessing the feasibility of their own voucher 
prog5;ams, ccntractBd with Applied* Urbanetics , Inc., to 
^.nvestigate the special transportation problems in 
parent choice school districts a/id prepare a handbook 
to assist tra^nsportation supervisors in overcoming these 
problems. 



"a^j 



Applied Urbanetics gathered information on the experiences 
of transporation supervisors in both parent choice and 
neighborhood centered pchool districts. Officials in Alum 
Rock (San Jose, Califoirnia) provided much valuable infor- 
mation about their solutions to transportation problems 
in the'ir voilcher prograin. Special thanks go to John . 
Williamson, Transpol**tation Supervisor; Kathy McCoskey,^ 
Dispatcher; and David Bailey, Assistant to the Superinten- 
dent for their generous contribution of time and infor- 
mation. 

This handbook is a summary of the information gathered 
on transportation planning in both parent chaice and 
neighborhood centered school districts. Although the 
focus of. the handbook is on parent chc^ice districts, 
much of the information will also be v^aluable to planners 
in other districts. For example, this handbook contains 
the first published comparison of commercially-available 
computerized transportation planning services. The 
comparison wil^K^b^ valuable tbr-any school district 
comtemplating the-^purchage of computerized transporta4;^on 
planning ^services. , O 



Opinions presented in this handbook are those of the 
authors and shoul^J not be construed to represent the 
position of the National Institute of Education. 
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INTRODUCTION 



The neighborhood scho.ol^systen is the basic f o^indat ion' o f 
our public school system. T^e superintendent who wishes to 
introduce a parent choice system* in a district is faced 
with the challenge of devising a transportation system 
that^makes non-neigh6orhood schools easily accessible, 
thereby expanding the number of educational al ternat i ve!^ 
for each fa*Wily. 

/ ' r 

To make a parent choice plan work,, the'plan mus-t have at' 
•least three components: 

• the development of a set of clearly defined * 
alternative, educational programs which meet f9 
the dducat ioiicil. needs of the district's 

/ chil<^ren as perceived by their parents; 

• a public information system to communicate 
the goals' of the new system and to provide 
to. parents the information and counseling 
they need in- or4er _^to select an educat'ional 
program for each of their children,** and 

a well-run school transportation system to 
demonstrate that chi Idren can be safely * 
and efficiently transported to the scfjgol 
of their parents' choice. 

This handbook has been developed to give guidance in an area ( 
which has not yet been explored: the design- and> implement at ion 




Parent Choice System is used to designate a school district • 
.where parents have two or more schools to choose from for 
their children. \» Many systems regulate enrollment at a 
particular school through grandfather clauses which give 
preference to neighborhood residents or children with siblings 
enrolled in the school. On occasion, race or sex quotas are 
imposed. Commo,nly used terms for such systems include: voucher 
system, open enrollment, freedom of' choice, optional assign- ^ 
men;t",''and ma'gnet s^chools. ^ 

^ A\vast amount of literature provides guidance in the developjnent 
oF\a public information system. A bibliography app^^ars at the 
end of Chapter IV. The Rand doc\iments describing the Alum Rock 
Voucher experiment are a particularly rich resource. However, 
after one year of a major public information campaign, 62 per 
cent of Alum Rock parents indicated that trtey ch9se their child' 
school priiflarily because of its pjroximity iq their home. 
(Weiler, D., et al. A Public School Voucher 'Demons trat-ipn : The 
First Year at Alum Rbck . Santa Monica, California: Rand / 
Corporat ijpn , June 1974 , prepared for the National Institute of 
Education, Washington , *D. C. , p. 125). 



of a transportation system responsive t%o the special needs 
of the paront. choice syst^/n. Topit^s to be covered include: 

• Chapter I The InfoVmation Needs of the 

^ Transportation Supei'v i so r ; 

' • Chapt^er II Col lect ion of I"undament a l^^luTt a ; 

• JJ>iW^ter III - 'l-ully Automated Transportation 

Sy^ t ems ; ■ - ^ 

f c:hapt er I \' - Choos i ng the [3es t Approach for 

You r Sc hoo 1 District. 

j^f * * 

Although the focus of this han is on the parent choice 

district, it also may serve as a guide to any district 
contemplating the piH'chase of a s em i - aut oma t ed or automated 
transportation plar/ning system. 



r 
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t CHAPTER r. THIi INFORMATION NFiF.DS OF THF 
TRANSJH)RTATION SlJFIiRV I SOR 




The transportation rupe^visor in a parent choice system 
often finds his past ext>e r i enc e;^ p rov i des little guidance in 
designing the effective} fluid system required for a pa/' 
choice .System. ^ • 

Two fundamental problems exist: 

• Tradiftional routing methods are not readily 
"-^ adaptabJe^^ to^ a system in whii:h any child can 

- go to any schoo'l . 

• The fundamental data used as a basis for the 
"where and when" of transporting the children 
are not readily available. 



This chapter outlines these problems by d|?scribing elemeiits 
of the traditional neT ghbo r hood school centered transportation 
system and the parent choice transportation system. The 
remaining chapters ^"uggest mfethods^for developing the informa- 
tion files and routing sk'^ills requltred- to' meet the needs of 



the new system, 



The Neighborhood School Centered Transportation System 

Figure I illustrates Ji\district with a typical neighborhood 
school centered transportation system. A school bus is routed 
up .and down streets piaking^up children at selected contiguous 
Collection points. In selecting the routes, the transportation 
supervisor has two objectives: 

• to min'imize the number of buses used and the 
miles travelled in order to save ccfsts, and 

• to ensure that t ransportat i on po 1 ic i es of the 
school board are met. 



v/ 



In a neighborhood slzhool centered district, theVouting problem 
can generally be reduced to a question of how to route a bus 
to pick-up children at a number ^of bus stops and.tabe^h em to 
a s ingle school . All ch i Id ren ^w i t h i n the same grad^.spa'n , 
1 i V i ng in a def i ned area, are tobe delivered 'to the sameschool 
The transportation supervisor in this type of district needs^ 
to know: * 



• the location of each student with an indication 
> of the school attended and grade; 

• the location of'each school, its grades and'its 
attendance area boundaries; 

capacities of the buses^ a va i lab 1 e for use; 
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NEIGHBORHOOD SCHOOL CENTERED . 
TRAh^SPORTATION SYSTEM 
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• ^the opening and closing times at each school and 
the school capacity .and desire to supervise early 
arrivals and^la-te departures; 



on, the transportation planner 



the routes within each attendance area.- . 

In the* ne ighborhood school centered district, the routes for 
each^school are generally independent of the routes for other 
schljols.^ This feature differentiates this type of routing 
from its counterpart in a parent choice district-. 

Lb-"^ J^^l^^'^t ^-A^J.^"/-! ^ L9Q^U?° ^1^L°^ S).;stem , . 

figure II illustrates the typical transportation pattern in a 
parent choice district. Buses are routed* through the district 
to pick. up children at defined collection points and deliver 
t^hem to the chosen schools. ^ 

The comp I 1 ca t i rig element in the parent choice district is the 
possibility of a single bus stopping at a single school and ^ , 
dropping childrei;i off while picking up other children who will 
be later dropped off at other schools. 

Thus, the parent choice transportation system may use one school 
as a collection point forchildren attending another schopl. 
Furthermore^ the children picked up at a single collection point 
may be going to more than one school. In rare cases, children 
may even • t rans f e r from one hfruK to another at spec i f i,ed co 1 1 ec t i on 
p o^i a t s . \ 

The data required to design routes for t h^^ parent choice cjistrict 
are the same as.thoj^e needed ^or the neighborhood school centered 
districf. -But tt^e routing problem faced by the t rans^portat i on 
pLanner is f^r more- cohiplex in the parent choice district because 
the routes may be required -to serve: 

^ f-m multiple schools, and 

• multiple destinations fr/S'm a single collection 
" . ■ po i h t . - 

Summarizing the-P a tW Prob lem ^ 

Four categories 6f contrtTlTing information are required to de- 
sign school bus routes:^ 

• who - the names, locations and-bus stops of the 
chi Idrtn to be t ransp^o r ted ; - 
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School 



^ . * ? 

• has '^o go where - the location of <.the schools; 

• . * when - bell' times for dach 'child's program; 

• under what-eonstrairnts - district t.t'anspor tat i on 
p o 1 icy and fiscal capacity (e.g., /funds available 
to buy and'op'erate buses, the I'ength of time 
children may remain on the bus or wait at the 
school, distances c h i 1 dren may walk, safety Vu 1 es ' 
o.n walking across streets, driving on ha^^irdous 
routes and maximum number of children on a bus). 
These policies may vary for children of differing . 
ages^ \ • 

These categories are identical for parent choice and neighbor- 
hood sc hoo^l jdl s t r i c t s . Howe ve r , parent choice districts requ i rQ_ 
more resourcVi tt) develop and maintain this information because 
of the JollowiVig factors whose impact is minimized in a neighbor- 
hood school district: 

• changing ^'schoo l4fs c h e d u 1 e s ; 

• ' multiple schedules at a single school; 

• frequent transfers of children between programs. 

Many urbaa or fast-growing neighborhood school districts which 
are attC^mpting to maximize the utilization of existing physical 
plant capacity while reducing clasVs size have similar informa- 
tion problems . Such districts are increasingly turning to 
sem i - au t oma t ed or autonAated transportation systems to manage 
the complex flow of information required to make such a system 
work. * ^ 

Preset! ted ' i n the following chapters are the common information 
processing elements of transportation planning for both neigh- 
borhood and parent choice districts. Specific features relevant 
to parent choice districts are highlighted and assessed. The 
chaptersinclude: * 

• Chapter II: Collecting the Fundamental Data - 
presenting manual and sem i - automated transpor- 
tation planning techniques;'. 

• 'Chapter III: Fully Automated Transportation 

Systems - present ing and comparing the- character- 
i^tics of commercial services offering full auto* 
mat ion ; * 

' • Chapter IV:' Selecting the- Best Approach 

present ing ''rules of thumb" and criteria for 
judging what, levels of automation and what ser- 
vice might be most valuable for your district. 
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^ _ . CHAPTER II: COLLECTION OF T>iE FUNDAMENTAl DATA 

" • 

This chapter suggests metliods of answering the Jjasic questions: 

**Who has to go where? When? Under what constraints?** 

Two 'systems for translat i4ig the- data, into buying routes and^ child 
pick-up 't ime rosters are discussed bel.ow: , 

• manual data collection and processing-- where 
selection of routes, assignment of Children 
ajid preparation of support ing materials, 

^ ' including schedules, bus. tickets, pick-up ^ 

rosters, are prepared manually, and 

'■^ 

' • • semi -automated data collection and processing-- 
where the compute!^ is used to maintain studjent 
census files and prepare schedules, tickets, 
* pick-up rosters/. . Route selection is accom- * 

pl'ished manually.^ . * 

These methods were derived froAr djescript ions of traiaspor:tat,ion 
systems now used in parent choice districts, with particular 
emphasis on the Alum Rock voucher program , GFully automated ' 
transportation systems are described in Chapter IIT.*) . 

Components of- all Transportation Systems 

ft 

A basic input into both a manual and s^mi -automated trans- 
portation system is the transpor tat ion policy of the dis-trict. 
This policy expresses cons traints , inc]<Uding : ' ^ * • 

• tjje funds available to purchase, operate and 
maintain equipment; 

• the distance a child can be expected to walk; 



• the length of time a child can spend riding a 
bus or waiting in supervised play or study 
before or after school; 

• the school-y^ar. schedule; 

a 

• each school program and grade bell times; 

• the number of children of various ages who may 
ride a jingle bus . 



A fully^ automated trans portat ion system is s imllar to a semi - 
automated sy,stem except for the fact .^that the district street 
network is coded into the computer airi'd th,e computer assists 
in selection of effective routes,. 



^ 



These district policies are asually decided by the school 
^ superintendent" and board officials after consultation with 
schoal principals, parent a'dvisory groups and district 
tpran^ortation staff. Care must be t;aken to reconTlile demands 
for the short bus. rides and flexible schedules with the resources 
of the transportatrlon department, 

A Manual System ^ . i, . 

^ The design and implementation of , a ipa.nual system requires 
tjie following five tasks " (shown schemat ically in FigUr^ III): 

• a manual search-of each . school 's. enrol-Jment - ' 
records to identify the home address, grade 

'and program of e^ch child ^ligibl^ for trans-. 
J portation; ' v - , 

• manual identification of the pick-up points, 
for each child; 

• . • manual identification of the bell times for 

' ' each child; ^ 

• preparation' of schgol - by- school Irsts of 

. • * elig^ible children, pick-up points and bell < 
tirtes; 

{ . ' . ' 

preparation of bus routes and'child pick- 
-4ip t ime rosters . 

, Moving from a Manual to a Semi -Automated System 
, i ' ^ 

Transportation automation has been a by-pi'oduct of, the • int ro- 
duc^tion of computers to "other aspects of education administra- 
tion such as budget ing , accounting, payroll and class scheduling 
As districts learned to use computers, they built data files 
of the names and ajddresses of children. Simultaneous ly ,^ 
growing numbers students, changing enrollments and population 
mobility have caused headaches for t ransportat ion^plariners , 1 
especially when they were faced with the requirements to develop i 
and -revise routes and schedules in the two to three weeks at 
the start of scnool. 

These factors -- the availability of computerized ^school ' 
censuses, the growth of student populations and the demand for • 
rapid rerouting and rescheduling have forced many districts 
to tufn to the computer as a clerical aid in maintaining lists 
and printing revised schedules. 

The use of computers for these functions is called semi- 
automation. 
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FLOW CHART OF MANUAL DATA COLLECTION AND PROCESSInI? SYSTEM 
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Manual routing is represented by a shaded box as it is 
impossible to accurately ^escribe how dispatchers use 
their intimate- knowledge of equipment , ^ driver personal- 
ity, district roads , pick-up points an§ bell times to 
design optimal routes. Each dispatcher has his or her 
own individual set of decision rules. 
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A Semi -Automated System .- 

The design and implementation of a semi - automated system re- 
quires the following 12 tasks: , 

• construction of a computer i zed' school 
census file which contains the name, address, 
program and grade of each child (cards or tape.}; 

• manual review of the file to Identify each cfrild 
eligihle) for busing; 



t 



• preparation of a revised school census file with 
a busing indicator (yes or no) attached to each 
child's record ; * 

• *• ' ' * 

• construction of an address range/bus * pick-up 
point dictionary (list of addresses from whi-ch 
children are to walk to particular bus. stops); 

• translation of sch'ool program and grade bell 
times into computerized form (cards or tape); 

• preparation of a program to merge revised 
school ceasus file, bus pick-up dictionary and 
scliool bell times to prepare a school - by - schoo 1 
listing of child name, pick- up point and bell 
times (Separate listings should be prepared for 
pick-up and return.); ' i 

• manual preparation of bus routes' and child pick- 
up rosters ; 

• conversion of routes to computerized form (cards 
or tape) ; 

• preparation of a readily accessible computpr file 
of bus routes and child pick-up rosters; 

(f^^ • collection of a list of required route or roster 
revis ions ; 

preparation of a computerized file of r.oute or 
rosterrevisions; 

• the design and implemerjtat ion of a program to 
^ revise routes and chi Id^ick-up rosters . 

A flow. chart of the system is displayed in Figure IV. 



* Districts Which rely on public transportation facilities can 
complete the processing at this point with a program to list 
children eligible for t ranspoT^t at ion.passes. In addition, a 
program may be designed to print a pass- for each eligible 
child. , 

ERJC , . ^ IB 
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A first step in the construction of this type of system is to 
coordinate tfcie effort\ of the district transportation and/ data 
^processing staffs. Often, the 'transportat ion staff has had 
little or no experiervce with computerized inforr^ation systems. 
Members of the staff* need to be introduced to the many ways the 
computer can relieve them pf^tedious clerical chores of searching, 
sorting and listing data. Also, the dafa processing staff must 
be Tnadc aware of the information need^s of the transportation staff 
They may be able to identify ex i s t ing' sc hoo 1 data files, such as 
school census^or pick-up point d ic t ionar y / that can' be adapted to 
the needs of the new transportation system. 

Many districts have prepared such files as components of the- 
traditional' transpor tat ion- system or as research or administrative 
tools. In the , Alum Rock voucher program, coordination of the 
data processing and transportation staffs produced the semi- » 
automated system described above using existing files. The manual 
system used/fhe first year required six weeks of effort to locate 
eligible children. The compu.ter programs necessary to integrate 
existing files and prepare the ^choo 1 - by - schoo 1 listings of child 
. pick-up points and bell times required less than one man vieo^k of 
effort. More importantly, the dispatcher was relieved of J^l?^ 
tedious retyping of bus routes during the hectic first weeks'bt 
school. Her time was more productively focused on optimizing 
systeiR effectiveness, efficiency and safety. 

Special Problems that may Occur 

The Alum Koz\ voucher program revealed a number of problems 
associated with parent choice. These included: 

^ massive late registrations which m^de pre- 

planned* bus "routes obsolete; 

• frequent school ar^d program transfers which 
requ i r ed [devel opment of cJ* channel of commun- 
ication between school and transportation 
staff ; \ t 



• lowered transportation staff morale due to 
new job spec i f icat i o\ns and increased work 
load; ^ ' , 

• conflict between demands for school schedule, 
flexibility and the resources of the trans- 
portation department. 

Late Registration * 

As many as 20 percent of the children in Alum Rock Voucher program 
may not register until the first day of class. This means that 
the transportation departjuent will need the flexibility ' 
to cope with driver reports oF unexpectedly heavy or light" 
loads. Two primary methods for providing such flexibility are: 

* This is a problem peculiar to school distrij;ts such as 
Alum Rock that experience high rates af mobility. 
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\ to equip buses with two-way radios so that 
• they can be rerouted to pick up children 
appearing in unexpected places, and 

to prepare a readily accessible computer 
file of bus routes, and child pick-up 
rosters so that tedious and time-consuming 
retyping of routes is done by the computer 
rather than by the dispatcher. 

An Institutionalized Transfer System 

Ten percent or more of the district * s-^hildren ma^y change school 
or programs during the year.' To ensure^ihat each transferred 
' child is picked up .on t^me by an appropriate bus, a system 

of , communicat ion is needed to« infbrm tiie transportation system 
of each trans^r. The need for such a system may seem self 
evident. However, the complexity of the information needs of the 
transportation system will be new to both school principals and 
.parents accustomed to the yellow bus appearirlg with little or 
no effort on their part.. Principals and parents shoul^4 be told 
\ how to report transfers and why such .reports are necessary. 

Lowered* Transportat ion Staff Morale ^ 

The transportation management staff is asked to learn new methods 
of collecting information and designing routes. For drivers, 
parent choice means the new respons ib i 1 i ty o f learning where 
each child msut be collected or discharged at each point in the 
'route. Care should be taken to involve the transportation staff 
in the early stages of the system design so that there will be 
a clear understanding of the reasons for the system and an 
identity with its goals. School principals should be en-couraged 
to share respons ib i 1 i ty for* ensur ing that children get on and off 
the appropriate buses. Supervision should be provided for 
children arriving early or leaving several minutes after class 
is dismissed. Principals whose schools have never had **bused*' 
children may feel such new responsibilities are unreasonable. 
An understanding of the complexity of th^ busing system will 
* enable them to be more responsive to the needs of the new system. 

Conflict between Demands for School Schedule Flexibility and the 
Resources of the Transportation Department 

When assuming new responsibilities for program design, principals 
and teachers often choose program bell times without regard for 
the cosfs of transporting children to the same school at a 
variety c£ times. Sometimes such 'demands may be unr^aiistic. 
(One school in Alum Rock chose ten dismissal times, five minutes 
apart.) This type of problem is especially important if the 
school does not provide supervised st^udy or I^lay whjile waiting 
for a school bus. The district superintendent should try to 
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coordinate \*the planning of . transportat .on department staff 
meiTKbers and\school officials so tha^t schedules can be 
designed to Preserve maximuin flexibility (Tor example, 
uniform schedf^les may be designed for each building 
while schedul^^^ are staggered between buildings) without 
exceeding the district transportation budget or the 
capacity of the "^transportat ion department to pvrovide service, 
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CHAPTER ,111:. FULLY AUTOMATED TRANSPORTATION SYSTEMS 

Fully automated systems are computer, assisted transportation 
systems in which the computer is used to select eiffective routes 
in addition- to serl^ing as a clerical aide as it does in semi- 
automated systems.. - ' ' 

A number of fully automated systems are available from commercial 
companies. These companies claim to offer a range of benef i t s 
including : " / * 

increased pupil safety where potentially hazardous^ 
bus routes are/ ident i f ied and . el iminated; . ' - 

• reduced requirements for new buses despi te growing 
enrol Iments ; ^ % 



reduced mileage requirements for existing buses; 

reduced waiting time and time on buses 'for 
students ; 



automatic preparation and updating of schedules, 
bus tickets, pick-up lists, and mg^aagement reports. 

In addition, each service provides compu'ter i zed data files 
and programs which can be powerful man^agj^ment tools as well 
as being useful for research and pl-anning. 

Users' ^and Non-Users' Disagreement 

District superintendents who attempted to assess the utility 
of such ^systems ospally received contradictory reports. The 
reports fit into two cartegories: 

• nearly unanimous agreement on the part of 
transportation managers who had never used * 

. ^'a service that the services would be useless, 
'^nd 

^ • nearly unanimous agreement on the part of 

^ transportation managers in large and small 

districts who had used automated services that ^ 
they received full value for the money and 
recommended it highly to their fellow trans- 
portation managers. ^ 

The apparent disagreement seems to stem from inadequacy of 
the historic title for these services: ''school bus routing 
services." Actually, the services provide much more than 
routes and their value is most apparent in the computerized 
preparat ion of : 

• detailed student census rosters; 
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bus'pick-up rosters for drivers; 
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bus tickets for students; 

bus schedules for parents; ; 

total miles graveled for state reimbursement 
oftransportationcosts; 

master busing rosters for transportation 
managers^. . ^ 

•* 

These are the documents that help the transportation 
managers do their jobs and they are the products that the 
,satisfied users point to as their "school bus routing 
system." 

The transportation manager freed from these time-consuming 
clerical tasks becomes a true transportation planner ^ 
evaluating a wide variety of alternative routing and 
schedule plans compiled .by the computer. More time is 
available for the important tasks of dr iver t ra in ine , design 
or satety p^o>grams and fleet management and maintenance. 

The non-users, on the other hand, envision only the 
selection of routes as a product and naturally ^el that 
^he €ests outweigh the benefits. 

This chapter provides interested superintendents and 
transportation managers with a comparison, of available 
authors* assessments combined with assessments by ' 
users of the services. 

Criteria for Inclusi on ^ ^ 

Three criteria had to be met in order .for a servifce to 
^e included h^re: 

• the service, or computer program, had to be 
fully documented and available for acquisition 
by interested school transportation managers; 

• the service had tos include the routing services, 
student lists and schedules and management reports 

^ • the service had to have been implemented in at' 
least two district^ prior to school opening in 
the fall of 1974. 
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Companies Offering Services . 

The services which we re found to meet these criteria 
included {in alphabetical order): 



tso e 1 n g ^ ompu L e r oerviceb. inc. 
Consulting Division 
505 Baker Boulevard 
Seattle,. Washington 98188 


Mr. uranviiie n. ricLormicK 
206-773-1141 


Concord Research Corporation^ 
lafonnation Systems Departmen^t 
74 Loomis -Street 
Bedford, Massachusetts 01730 


^ Mr. Edward T. Bayliss 
617-275-1565 


Ecotyan, Lnc . 

28749 Chagrin Boulevard 

Cleveland, Ohio 441 22 ^^""^--^ 


Mr. John R. Thome 
216-292-7070 


Educat ionSil 'Coordinates 
Mathemat ica , J Inc . ( 
P.O. Box 23^2 , '^l 
Princeton, Ne^v' Jersey 08540 


Mr, David H. Lovell 
609-799-2600 


/■ 

^ Educational Testing Service 
EISD Division 

Princeton, New Jersey 08540 


Mr. Bruce L. Taylor 
, 609-921-9000 


LKB Administrative Systems, Inc. 

One Aerial Way 

Syosset, New York 11791 


Mr. Lawrence B. Helft 

, 516-938-0912 ' 

■ 



This list is not necessarily exhaustive. Other organizations may 
offer sim>laV services. 
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The follOw'in.g pages present answers to six commonly asked 
questions about the workin^gs and b^efits of autrrmated trafi^- 
portation info.rma't ion services:-^ ^ • »^ ' * 

• What services are actually provided by the cpntfactor 
(Alternatively, how much information must be 
collected bv the district staff)? 

< • How much of the work is\ performed by computer 
a'nd how much is manual? 



• What type^ of routCvS can t he ^ sy ^t em hand 1 e? 
Da they work in'parent choice district;5? 

• What kinds of reports arc provided to the districX 



What benefits and costs have been ex^per ienced by 
users of the service and. in ^what kinds of districts 
i have- they been implemented? ' . ' ^ " 

• Does the district rec^i/e a fully documented system 
that can be^^pejated district personnel at ^ 

• reasonable co^? 

An addit ional ques.t ion, what criteria are used, for determining 
the best routes, has the' same • answer in each case: 

Each of the^e Services arid ^programs determine the 
feasibility of reducing the number .of . buses used to 
serve t he"di st rict , cons i stent with d i s t r ic t - impos ed 
policy constraints and each may also consider through 
appropriate data input: 

safety of bus stops an'd routes traveled; 

' - total miles traveled; 

- maximum miles traveled; 

total time on the bus; 

capac i ty of .bus , 

What,. Services ar^ Actually Provided by the Contractor ? 

The development of the, typical automated transportation service 
includes the following ta.sks:^ 

preparation of computerized school censu^ file; 

• preparation of a computerized street network which 
identifies bus stops, school locations, distance 
and driving time between stops ; 



• 



design and development of a program to * 
estimate the number of children at e,ach bus stop; 

design and •development of a program to establish — ^^ 

.bu^s routes (based 'on available bus and district 
transportation policy); 

route revi^wandrevision; ' .^'♦^ 
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pr ep*^a r at i on of .final bus routes, schedules, child 
<f pick-u^ rosters and planning and analysis reports. 

A flo.^ chart of the automated system is shown in Figure V. 
* * • ^ ' 

Although available^ sy-stems appeared^ generally similar, the 
following di f f ere/nces were noted: 

• the input da,ta required of^the district; 

the metRodol-ogy used to prepare and verify, 
computerize*^ school networks; 

• the degree of. perparation m route design and 
verification required of district personnel. 

Table I summar i ze's ' t hese differences. Please note that the 
major difference be tween sys tems appears tc be the degree, 
to which the systems attempt to conserve existing bus stops 
and schedules. Jlowever , s ince al 1 systems search for ef- 
fective, efficient bus routes within a district's specified 
constraints of child walking distance 'and school bell times, 
' it is not certain that the described differences in routing 
techniques will lead to a rrtea^urable difference in the ser- 
vices provided. to the district*. A fully automated transpor- 
tation system is an information system. In choosing a system, 
aJ 1 aspects -of the system, including the number and types of 
>i^ports and information files created, must be evaluated 
as well as actual bus routesV The most important service 
thb contractor offers is often the twining of district 
personnel to use the new information system. Chapter IV 
offers more detailed gu i de 1 i rtes- f o r reviewing and selecting 
'the service most appropriate for your ' d i s t /i ct . 

[low Much of the Work i s Performed by Computer and How Much 
rs Manua 1 ? ' ' Z 

The ^ava i lable systems reported" that all aspects of pouting 
wer^ computerized including: \ " <if 

• ad dress matching of children to pick-up points; 

• selection of an initial starting point; 
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FIGURH V 

FLOW C*lARt OF FULLY AUTOMATLD SYSTLM 




*A11 firms create base maps 
if road maps of adequate 
detail are not readily 
available . 
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• selection of alternate routes; 

• estimation of the number of buses needed; 

selection of the '*bes t routes*^ ; i 
< • • 

• preparation of bus schedules, bi^s tickets and 
child pick-up rosters. 

If school census files and transportation networ4Cs*~To not 

fxist, they must first be manually compiled, then translated 
nto machine- readable form. 

The transportation network is compiled (by the Contractor) by 
numbering each block face and-school on a map and then pre- 
paring a computer file con4:aining the bus stops, schools, possible 
routes among contiguous bus stops and prohable travel time 
along these routes. 

Wh at Types of Routing and Scheduling Can the Fully Automated 
Transportation Services Handle? Do. They Work in Parent 
Choice Districts?" [ ^ 



All available services claim experience in 
routing and schedul ing. cho ices , including: 

single school routes; 



a variety of 



J" 



routes with transfers; 

multiple trips wit+i single buses; 

schedules serving schools with multiple 
bell times ; 

routes originating at locations other than 
schools . , 



However, parent choice districts, pose a unique problem: 
serving multiple schools on a single bus trip. Th^ require- 
tne-nt arises because some buses may pa^s one or more schools 
^on the way to their ultimate destination. For efficiency, 
these buses need to serve the schopls they pass 'if they have 
the capacity- ' 



None of the available* ^^vices has demonstra 
in providing full automated services for mul 
trip routing.* This type of routing appears 
by computer, but more probably it would be a 



Nor was any district found which had used 
ta solve the mul t i - school/s ingle trip problem 



:ed experience 
school/s ingle 
:o be possible 
)mplished by a 



omputer algorithm 
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manual method (using a shuttle pattern, possibly like tft^at 
shown in Figure II of Chapter T) as it was^ in the Alum 
Rock Voucher experiment. 

Thiis muhti - school/single tri^^ requirement makes the applica- 
tion of fully - automat ed routing more difficult in, parent 
choice'-^districts . In general-, however, the number of children 
in a parejit choice district who do not attend neighborhood" 
schools i.s small relative to the number of children who do 
attend their neighborhood school. Thus, the decision to 
use full automation should be based on the value of full 
automation (over semi -automat ion) for routing the children 
attending neighborhood schools. / 
t • . 

The routes manually designed to serve children who do not 
attend their neighborhood schools ca^ be integrated with 
computer-generated^ routes for the o.ther children and fed irlto 
the .. u:QjTimiter . The- integrat ion is accomplished by preparing 
a filfe o^students, bUs stops and schedules in the same 
format as^the computer - genera t^ file and then merging the 
two files. The computer can then prepare comprehensive 
routing and management information. Alternatively, sttident 
routings can be split into multiple segments, with the ^ 
segmejits serving as input to the system. 

Transportation managers who undertake a development like,, 
that described above .should recognize that they are entering 
uncharted territory and should, therefore, allocate extra 
time and iricncy to solve unanticipated problems. 

What Kinds of Reports are Provided to the District? 

Each contrac^tor offers a variety of reports at four levels: 
district, school, school- bus route and pupil. 

District Level Reports 

District level reports are designed ,to provide the t ransportlat iuu 
rtlanager with an overview of fleet utilization including: 



alphabetic lisings of^bus stops 



• school census lists; 

• alphabetized lists of children bused , includ ing 
bus St op, pick- up time, school and school "program ; 

• alphabetized lists of children walking to school, 
including addresses and school programs; 




Sample reports are found in 
and format of system reports varies 
also by the level of effort desired 



However . the number 



not only by contraclSor 
by a district. 



but 
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• summaries of fleet' utilization, including 
miles traveled, time spe+rt, numbers of 
chi Idren carr ied ; - 

• reports ■ evaluating alternative routing and 
scheduling patterns. 

School Level Reports ^ ' 

These reports are designed to give school administrative 
pers'&nnel an overview of transportation systems serving 
their school. These include: i- ^ 

, • alphabetized lists of bus stops; ' • 

• narrative descriptions of bus routes, including 
^^bus stops, times^ and pupil load at each stop; 

/• 

• alphabetized lists of children bused, including, 
bus stops and pick-up times; 

• • alphabetized lists of children walking to school. 
School Bus ReportSjE^ t 

These reports afe designed to give each bus driver compre- 
hensive descriptions of each route. They include narrative 
descriptions of routes specifying bus s.top, driving time and 
numbers and names of children to ^be picked up at each stop. 

Pupil Report\s 

m 

These repor^ts are designed lo inform parents and pupils of 
the as«;igncd uus stops and pick-up times. Often, bus tickets 
are prepared for each child. 

Addi t ional Report's 

In* addition to standard narrative reports, Ecotrdu and 
Educational Coordinates provide computer plotted maps of 
bus routes . 

What Benefits and Costs Have Been Experienced by Users of the 
Ser>vice and in What Kinds of Districts has the Service Been 
Implemented? 

This section lists the results of a ^rvey of users who worked 
with' each system during the past five years. The list of 
districts surveyed were obtained from two sonrces:* . 
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each service was asked to provide the 
names and addresses of two or more 
clientsiand 



each client was asked to provide the 
names of other known system clients* 
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CHAPTER. IV: CHOOSING THE BEST APPROACH FOR YOUR 
• SCHOOL DISTRICT 



three basic decisions must be faced by a school district 
' evaluating alternatives for transportation planning: 

• The district must decide whether a manual, 
semi - automated or automated system is most 
appropriate. 

• If automation is appropriate, the district 
must decide whether to use district facilities 
or to use an outside service. 

• If the district chooses to use ai^^ outside 
service, it must choose the best such service 
for its needs , 

This chapter presents rough guidelines for making each of 
these decisions* The guidelines are based on a combination of 
suggestioijs from both school district personnel and spokesmen 
for companies providing fully automated services. The guide- 
lines are presented with the hope that they will be tested and-^ 
improved upon through future experience so that later editions 
of this handbook can be more precise. 

Ma nuaJ,»^-Seffl4 -Automat ion , or Automation 

the score card below will help Hptermine what degree of 
automation" is appropriate for your school district. 



Di.strict Busing Scorecard 
Manual vs. Automated 



3. 



Number of children to be bused: 



Sc 
to 



0 for 
3000, 2 



0 to 1000, 1 for 1001 
for 3001 or above. 



Number of pick-up points: 

Score 0 foi G to 40, 1 for 41 to 
80, 2 for 81 or more. 

Availability of updated scho(^I 
census: 

Score 0 for none, 1 for available 
but needing update, 2 for available, 
ready to use. 



TOTAL 



A district with a t1)tal of 0 to 3 dTctate^ 
a ntantt;! 1 sy s t em . 

A district with a total score of 4 or more 
should lead to an evaluation of automation. 

If a decision to automate is made, a second decision between 
semi- and f ul 1 - au toma t i on is required./ 
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Sejni -Automat ion vs. Automat 



ion 



Full automation casts (which include computerized route 
iec™o? thf ''^'^^ semi-aStomaiion cos s 

ized f?^ nf 1? require, ent of developing a computer- 

Jimes ?hpL? ''J^f! ^^g'^^^^s with distances\nd tYavel " 

wi:riarle'%^%^°;:3 m'aj ^^'y 

JhJJe^m^Jnr^^^ 

stopT:^e^%^o%^^°-^^,-%:ro^ ^j^L^L^^^ ^^-^ 

the^pJoJecJed rn^j''r.r"^^ '° cal<|tilate the ratio of 
the automatic routing programs* (This includes ?hecosf ■ 

' liTlltrt^'Lny llUTcll tlAT P!/^« been - 

cos? c'fthT' '" ""^ A "tic of «uL*-"ean ' 

^Irs Tta, Jsr-J"^^''™" ''^ returned in one to two • ' . 

Lvi^ "-^io':;3\-r5t-3--n-L[--?-x;jfait„^:ai- 

The single most important factor in deciding whether to use ' " 
rn-house^or outside services for a semi-automated sJsJdm is 
the existing resources off the in-house facility! 

^e^SiJe^r'""'""''^' s^tem.^as described in Chapter II, 



an accurate, computerized student census ; 
imputerized rn«;tP-rc 

to be bused; 



!^^r^^^I_^°"^P"^^^^^^^ rosters of cTrHrdren 



ill 



* 



■If providers. ot ailtomated routing services will not ' 

provide semi-automation, then the entire cost of ?Jeir 

fully-automated service should ^e used.inthL formula. 

' • 41 ' 
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• accurate, computerized locations of bus stopsT**^ 

# a -competent, willing and hard working systems 
analyst/programmer available for at least ^ 
six weeks, or on-going support from a systems 
analyst throughout the year.* 

It is the last eleijient, the systems analyst, that should 
help decide the in-house versus outside services question. 
If the systems analyst is available and will not be pulled 
off the project, then an in-house development may be appro- 
priate. If not, then the^i^velopment should be contracted 
outside. . ^ 

Choosing Between Using District Computer Se<rvice or Purchasing 
Outside Services for a Ful ly- Automated Systern" - " 

The in-house versus outside decision in full automation is 
more difficult than in semi automation. 

In general, outside services provide more comprehensive, 
integrated services than can an in-house effort. This 
is true 'because of the large amount of software development 
that has-been performed by the outside firms for previous 
contracts . . ' - ^ 

Integration means building the routing programs and the other 
programs that comprise the senii -automated system so that they 
all use common files. This is difficult when a district pur- 
chases or leases a routing program (like VSPX from IBM) and 
tries to integrate it with the other programs. 

Price competition in outside services for full automation is 
keen, so 'the district often pays only for the u^ of the 
programs , and ' not for their development. The use cost contains 
only a prorated share of development costs. Thus, it is 
generally true that outside services are more cost effective/ 
than in-house services for full automation. - 

Criteria for Selecting the "Best'' Outside Service 

■ " \ X — 

Transportation managers may find that answers to the following 
questions will be especially effective in selecting a firm to > 
provide automated busing services: 



If the computerized census, rosters and locations of bus stops 
are not available, they will have to be developed during the 
routing process. Costs and benefits of such 'files should.be 
included in an analysis of the feasibility of automated routing 
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• How many districts has the proposed project 
manager previously managed and what percentage 
of nis/her time is guaranteed to this project? 
How much time will he/she spend at the site? 

• What information must the district transportation 
manager* provide? By when? 

• What penalties will the company agree to for 
la<fee delivery? 

0 

• What is thet total cost for the first year? 
For updates? 

• What specific products are, included in that 
price? 

« 

• Are examples of report formats available for 
inspection? 

• How many copies are provided and how much do 
additional copies: cost? 

• How close and how available are the firm's 
staff members for assistance in correcting 
problems or in rerunning the program when 
parents change their selection in an open 
enrollment situation? 

• How much technical assistance is provided 

to instTucc district transportation staff in 
the use of ney summary reports and route 
information^ 

/ 

m Does the package include a systeirj that can be 
\ updated by the district staff? 

Written answers to these questions should be asked of eac^ , 
firm proposing to offer services. 

Neither cost nor exceMiive previous experience should outweigh 
availability of staff and' speed of updating in a parent choice 
district. Parents are apt to cha^nge their minds and their 
flexibility must not be ynduly constrained by the busing system 

When a firnuis selected to provide the service, the district 
can help guarantee success if it will invest a^ substantial 
amount of both the transportation manager's and the super- 
intendent's"^ time in learning what the service will and will not 
do . Only a working partners.hip between the district and the 
outside firm can guarantee a successful contract. 
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Est imat ing Savings . - 

Both contractors and user districts surveyed estimated that 
'automated routing systems reduce overall transportation costs ^ 
by fi^e to 15 percent after the first year of auto.mat*ion , ' 
However, gene ral i zed 'es t imates of savings mus^t be viewed with 
caution because they reflect a variety of levels of ^ contractor 
effort in training of district personnel, building of input 
data files and a variety of output formats. Reliabl^g system 
cost$ and proposed sat^ings for' an individual district are best 
determined ' by competitive bidding procedures which ask all 
available firms to respond to the^ quest ions 1 isted on page 3o, 

The unique nature of parent choice systems may inflate costs 
more than expected, ifut the potential for savings may be greater 
because the transportation network will undoubtedly be more 
complex. 
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' CRYSTAL SPRINGS ELEMENTARY 

1972-73 Bus Schedule 

A. M. ROUTES 

T-5 Starts 8:39 Grannis Rd after 35th Avie before Bothell 
Way. 

T-9 Starts 8:26 55th PI after Jewell Rd to 35th Ave to S 
leOih St to Bother I Way before 2Z8th St SE/ 

T-12 Starts 8:26 31st Ave at /S 228th-' St to S 220th St to 
35th Ave to S 212th St to 45th Ave to s" 228th St to 31st Ave» 

T-37 Starts 8:26> 39'th Ave after Maltby Rd before S 228th 
St deadhead to^ 27th Ave (on S 228th St) to Bothell Way to 
S 240th St deadhead to S 228th St at 2nd Ave to 3rd Ave to 
S 227th St to 4th Ave to S 228th St to 9th Av^ to S 223rd St» 

T-47 Starts 8:16 Maltby Rd after Bothell Way >o Jewell l^d 
to 43rd Ave turn around to S 196th St to 51st A ve , to ^^^S_ I 80t h 
St before' 35th Ave. ' } 

T-62 StartS*8:l7 S 2l2t^.St after Woo d i n v i II e -S no horn i s h 
Rd to Little Bear Creek Rd to turn around' to S 212th St to 
55th Ave to S 216th St to 57th Ave to S 218th St to 60th 
Ave turn arOgnd back to S 212th St to Maltby Rd to 43rd Ave 
to S 200th St turn around to 43rd Ave to S 204th St to Maltbv( 
Rd deadhead past Bothell W^y to 208th St to 9th Ave before 
5 214th St . - . 

T-67 Graemes 1-3 only Starts 8:20 At S. 208th St on Filbert 
Dr to Duchess Rd to Winesap Rd to Filbert Rd before Filbert 
Dr . ( 

T-67 Grades 4-6 only Starts 8:30 At S 208'th St on Filbert 
Dr to Duchess Rd to Winesap Rd to Filbert Rd before Filbert , 
Dr.^/ / 

T-68 Grades 1-3 only Starts 8:20 At 198th fl SE on lOth 
Dr SE to Grimes\Rd to Filbert Dr to Filbert Rd to^S 208th 
•St to 9th Ave. , . ' 

T-68 > Grades 4-6 only Starts 8:30 At 198th PI SE on lOth 
Dr SE tb Grimes Rd ' to Filbert Dr to Filbert Rd to S 208th 
St to 9th Ave. 
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BUS ^OUTE SUMMARY": 
STOPS, TIMES AND LOAD 
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(10-10) ; 

TO THE PARENTS OF - , 

d-iane M 

hudson, ohio. 44236 ^ 


STUDENT. • OIANE M 
SCHOOL. •••HUDSON HIGH SCHOOL 

STOP LOCATION^^^ 

r:RN S MAIN & NANTUCKET 

|tIME^^^ 7l22f ROUTE^^^ 36f BUS^^^ 20 


TO THE PARENTS OF - 

} 

BECKY J 
HUOSONf OHIO 44236 


STUOENTi BECKY J 
SCHOOL^^^ •HUDSON HIGH SCHOOL 

STOP LOCATION^^^ 
CRN STONE & HALE 

TIME... 7ll0f ROUTE... 49f BUS... 8 


. ^ . . ...^^^ 

(10-10) 

TO THE PARENTS OF • 

1 

PARTICIA L 
HUOSONf OHIO 44236 


STUDENT.. PARTICIA L 
SCHOOL^^^ •HUDSON HIGH SCHOOL 

• 

STOP LOCATION^^^ 

1 215 S MAIN 

1 

! TIME^^^ 7l23f ROUTE.\^ 50f BUS.^., 21 


(10-10) 

TO THE PARENTS OF - 
0AVI0*^B 
HUOSONf Ohio 44236 


STUDENT^^ DAVID B 

SCHOOL^^^ •HUDSON HIGH SCHOOL ) 

J 

STOP LOCATION^^. 

669 BARLOW RD 

TIME... 7:08f ROUTE... 36f BUS... 20 


-r (10-10) 
TO THE PARENTS OF - 

♦ PAUL F 

HUOSONf OHIO 44236 


STUDENT.. . ^ PAUL F 
SCHOOL^^. .HUDSON HIGH SCHOOL > 

STOP LOCATION... 
\ 8021 VALLEY VIEW 

' TIME... 7l08f ROUTE... 40f BUS.^- 19 


(10-101 

TO THE PARENTS OF - 
^4ARK R 
HUOSONf^OHIO 44236 


STUDENT.. MARK R 

, SCHOOL.... HUDSON HIGH SCHOOL 

STOP LOCATION... 

640 STREETSBORO 

! 

TIME... 7l).6f ROUTE... 35f BUS... 1' 
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